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EXECUTIVE SUMMARY

Oon March 1, 1967, Time 0il Co. and Koppers Company entered into
an agreement wherein Time would provide certain 1labor and
services connected with the receipt, storage, handling and
blending of specified woodtreating products, including
pentachlorophenol. All products were owned by Koppers. The
site selected for this activity included a warehouse and tank
farm on a small (70' x 70') portion of Time's 45 acre Northwest
Terminal located at 12005 North Burgard Road in Portland. OR.

The operation started up and continued routinely until January

28, 1981. Time then advised Koppers of 1its election to
terminate the project effective March 31, 1982, the scheduled
agreement expiration date. Various 1in-house inspections had

indicated the possibility of so0il contamination. Subsequent
bioassay tests confirmed the existence of pentachlorophenol in
the soil adjacent to the warehouse. Both companies concurred
to close the site. Operations ceased. Orderly phase out
actions were established and begun.

It is noteworthy that this entire closure effort was jointly
planned and undertaken by the two companies to voluntarily
correct what both felt may become a future problem.

By February 1985, on hand product inventory had been blended
off and shipped out. All tanks and piping had been cleaned,
with cleaning wastes being shipped to Arlington. Piping and
tanks had been disassembled, removed and scrapped. In short,
the site was cleared to ground level.

S0il clean-up began. Following coordination with the DEQ, the
Arlington landfill and local contractors, some 242 tons of soil
were shipped to Arlington. A sampling matrix was prepared and
more than 150 soil samples were collected and analyzed for
PCP. Concentration isopleths were generated, which depicted
remaining contamination locations and degrees of contamination,
the highest of which was 116.000 ppm. Isopleths showed site
size had now expanded to about 70' x 140' 1in area. The
concrete wall along the western edge of the site was removed,
decontaminated and disposed of to facilitate removal of this
newly discovered increased area of soil contamination. To aiad
in reducing the physical size of this newly defined area, the
extremities of site s0il were centralized to the one spot
having the highest known contaminant concentration. Soil
relocation actions were based on previously plotted contour
determinations. They were successful in that the area was
reduced to about 60' x 60°'.
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At the end of 1985, the EPA advised Time that soil contaminated
with leaked PCP had been reclassified as hazardous waste
(number F027) and that there were currently no hazardous waste
facilities in the U.S. that would accept this waste.

Pending resolution of EPA/DEQ acceptable disposal methods for
PCP contaminated soil, efforts were directed toward the
determination of possible groundwater contamination. Fourteen
wells were 1installed and developed during 1986. Two were
subsequently closed due to inefficient operation. Remaining
wells have been repeatedly sampled and those samples analyzed
for PCP. Concentrations have not exceeded .044 ppm at the
highest reading. While well water analysis 1is scheduled to
continue quarterly until the project is completed, to ensure no
groundwater migration goes undetected, there appears to be no

real groundwater problem.

Since there was no regqulatory relief in sight, which would
permit off-site disposal of PCP contaminated soil, Time
initiated an assessment of on-site remedial alternatives.

Recommended actions are:

a. Select the "Surface Mounted Soil Washing" technique as
the most logical remedial approach.

b. Perform bench scale and pilot level evaluations.

c. Determine necessary destruction eteps of recovered
extracts.

d. Ascertain technical permitting and economic feasibility
of technique for final disposal action.

e. Compare results with repeat step by step examination of
next most logical remedial approaches which are:
*Surface Mounted Thermal Extraction®* and "In-Situ
Thermal Extraction®.
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SECTION I

HISTORY

Section I provides a sequential summary of those activities
relating to pentachlorophenol (PCP) operations within the Time 0il
Company Northwest Terminal located at 12005 North Burgard Road in
Portland, Oregon. The information was gathered from Time 0il
files at the firm's Seattle headquarters. Data was extracted from
reports, memos and other correspondence from Time employees, the
Oregon Department of Environmental Quality (DEQ). the US
Environmental Protection Agency (EPA) and private consultants.

BACKGROUND

Agreement with Koppers Company, Inc. (1967-1982)

Oon March 1, 1967, Time O0il Company reached an agreement with the
Koppers Company, whereby Time would provide the storage, handling
and distribution of Koppers owned specialty woodtreating chemicals,
including PCP. The operating area included a warehouse building
and an adjacent tank farm area (about 70' x 70') with an earthern
surface. This small site was to become known collectively as the
woodtreating chemicals area. Early in 1981, Time notified Koppers
of their intent to terminate the agreement on March 31, 1982.
Time and Koppers jointly agreed to immediately cease all PCP
operations at the site, to remove all products, to clean all tanks
and pipelines, to remove and dispose of all tanks and pipelines,
to effect clean up of whatever contamination existed and to do it
all within existing regulatory guidelines.

Various Site Inspections (1971-1984)

A summary of in-house site inspections, over the ten year period
(1971-1981), identified the following problems related to the PCP

operation.

o No spill control system in warehouse. Spilled liquid was able
to run unrestricted through the warehouse area and drain out
through doors. Sloping of the warehouse floor and installation
of drains was recommended.
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o Floor of warehouse work area caked with product. Steanm
cleaning recommended.

o No warning signs were posted which call attention to hazards in
the area where PCP was stored and mixed.

o Ground near end of pipelines saturated with product to a deptn
of 12 inches.

During February 1983, Time contracted with the AM-Test Corporation
to conduct a fish bioassay test on the site soil. Analysis
resulted in a finding of the soil (only) being toxic at the 100
and 1000 ppm levels.

On a subject matter completely unrelated to the pentachlorophenol
operation and Time/Koppers planned actions, the DEQ conducted an
inspection of the entire Northwest Terminal facility on October
25, 1984. On that date, the DEQ advised their intent to collect
soil samples throughout the facility. It is because of this
latter DEQ advisory that the following so0il test results are
included since two samples: were taken from the woodtreating
chemicals area.

Oon December 12, 1984, DEQ personnel collected twelve soil samples
from the entire facility. Splits of each sample were provided to
Time. DEQ analytical results were received by Time on January 24,
1985. The DEQ samples were analyzed for EPA Priority Pollutants
and for other substances identifiable through GC/MS scan, with a
specific interest in lead content. No samples were found to have
lead concentrations above the detection limit. The samples wel
also analyzed for fourteen pesticides, but no concentrations above
the detection limit were found. Non-priority GC/MS scans indicated
the presence of low concentrations of petroleum hydrocarbons in
three of the twelve samples. In the analysis for EPA Priority
Pollutants, ten of twelve samples were found to contain either no
concentrations of any organice above the detection limit, or only
trace amounts of polynuclear aromatics. One sample, taken from
the woodtreating chemicals tank farm, contained 515 ppm of PCP and
12 ppm of tetrachlorophenol (TCP). The second sample from this
area contained 1820 ppm of PCP and 71 ppm of TCP.

Sample splits, which had been provided to Time, were then
submitted to Coffey Laboratories for analysis in order to confirm
DEQ findings. Results of these analyses were received on March
15, 1986 and showed no PCP concentrations higher than 275 ppm. No

pentachlorophenol was detected in any sample outside of the
woodtreating chemicals area.

INITIAL CLEAN UP EFPFORTS

Proposal for Removal of Contaminated Soil (1983)

In October of 1983, pending completion of site tank and pipeline

. - 2 -
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physical removal, plans were made to excavate and dispose of soil
to a depth below that where PCP contamination was found to exist.
This was to be a three phase effort, fully coordinated with the
DEQ and the disposal facility. Phase 1 consisted of initial soil
removal and its transport to an authorized disposal facility.
Phase II involved a thorough investigation to determine the extent
of PCP contamination and its degree of concentration. Phase 1II
was to remove and dispose of any remaining soil which was
detected, by laboratory analysis, to be contaminated above
acceptable limits.

On November 1, 1983, a delay in Phase 1 of the planned removal
occurred because ownership of the hazardous waste facility at
Arlington changed and some period of time was needed for the new
management to reach full ‘operational status. Further, an
agreement from the new owners (Chemical Waste Management) to
accept the soil at Arlington prior to any excavation was
absolutely essential to ensure that Time did not become classified
as a hazardous waste storage facility.

Removal and Disposal of Contaminated Soil (February - June, 1985)

On February 4, 1985, Time reiterated to the DEQ, its intent to
excavate PCP-contaminated soil and dispose of it at an approved
disposal facility. On February 19, Time executed a contract with
Northwest Vacuum Truck Service, Inc. for removal and transport of
the contaminated soil. On May 14, the DEQ granted approval for
disposal of the PCP-contaminated soil at the Arlington landfill.
Oon June 24, an agreement covering disposal was reached with
Chem-Security Systems, Inc., operator of the Arlington facility.

Between June 25 and June 28, 1985, 288 cubic yards (242.76 tons)
of so0il were removed and shipped to Arlington. The soil was
excavated to a depth of 2 to 4 feet below grade in the northwest
corner of the woodtreating chemicals tank tarm.

Soil sSampling (June - July, 198%)

On June 28, 1985, following completion of contaminated soil
excavation, Time retained Riedel Environmental Services to perform
sanmpling and analysis of the remaining soil. Samples of surface
soils were 1initially collected from 22 1locations around the
perimeter of the woodtreating chemicals tank farm area. Three
composite samples were formed and analyzed, showing PCP
concentrations of up to 860 ppm. Samples of the soil from 81
individual sample sites surrounding the woodtreating tank farm
area were then collected and analyzed for PCP. The results
indicated that the contamination was 1localized to the west and
south of the warehouse with little or no contamination occurring
to the east of the site.
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Soil was then collected from fourteen locations at depths of 0, 2,
4, 7 and 12 feet below the surface on a triangular grid across the
tank farm area. Samples were taken by the split spoon technique
using a hollow stem auger drill rig, and analyses were performed
in accordance with EPA procedure #8040 (SW-846). Contaminan’
contour maps were developed from the data which showed a maximuun
-PCP concentration of 26,500 ppm at the surface in the area where
the 1loading of trucks had occurred. This finding of soil
contamination caused an increase of the site size to about 70' x
140'. A second focus of contamination was at the southwest corner
of the warehouse. The vertical column of contamination at the
second 1location extended to the lowest sampling interval (12-14
feet below the surface), which was noted as being in the saturated
zone at the time of sampling. The highest concentration at this

depth was 2,030 ppm.

The two focal points of contamination are indicated on the surface
contour isopleth map generated by Riedel and presented as Figure
I-1 of this report. Figure I1-2 indicates the 12 foot contaminant
isopleth. (Note: the southwest corner of the warehouse is
indicated by the reference mark at coordinates (76.166)).

600 _ppm Chlorophenol Toxicity Level Interpretation (June, 1985)

On June 28, 1985, Time received a letter from the DEQ laboratory,
concerning previous interpretations by the agency. that 600 ppm of
total chlorophenols in s8o0il represented the hazardous waste
threshold. This conclusion was based on extraction an?
bio-toxicity tests peformed by DEQ. The letter stated, however,
that this was only used as guidance and did not necessarily
reflect specific clean up requirements.

Removal of Concrete Wall (November, 1985)

Time retained Riedel Environmental Services in November, 1985 to
remove and decontaminate a concrete wall which stood along the
west perimeter of the woodtreating chemicals tank farm area. The
intent of the removal of the wall was to allow for easy sample
analysis, contaminant containment and future removal of the
contaminated s80il adjacent to the wall. This project included
wall steam cleaning, subsequent testing of the wall for residual
PCP and wall demolition following certification of decontamination
to background levels of PCP. The wall was broken into pieces by
Riedel and disposed of by Time.

Classification of Contaminated Soil as Hazardous Waste (December,
1985) .

On December 10, 1985, the EPA Region X office advised Time thar
soll contaminated with leaked PCP had been reclassified (from U242
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to a hazardous waste bearing number FO027. Referring to a
moratorium on landfilling of such wastes, the EPA letter stated
that at that time there were "no commercial hazardous waste
facilities in the United States that would accept waste designated
as Fo027." EPA also suggested that Time consult with the DEQ
before continuing with clean-up operations at the site.

Wells 1, 2, 3 and 4 Installation (November, 1985)

Pending resolution of acceptable disposal techniques for
contaminated so0il containing PCP, Time concentrated on
determination of possible groundwater contamination.

In November, 1985, Time again retained Riedel Environmental
Services to 1install four groundwater monitoring wells near the
southwest corner of the warehouse building. Wells 1, 2 and 3 were
placed in lé6-inch (0.D.) 45° slant borings which penetrated soil
beneath the building to a vertical depth of 14 feet. Well 4 was
installed in a 1l6-inch (0.D.) vertical hole drilled to a depth of
50 feet. Samples for PCP analysis were taken to advance and
further earlier analyses, particularly to determine if
contamination existed beneath the woodtreating chemicals warehouse.

Samples from the slant borings indicated PCP concentrations as
high as 116,000 ppm at 2.5 to 4 feet below the surface, with
surface concentrations ranging from 65.3 to 1,690 ppm. The
concentrations generally decreased with depth. The vertical
boring (Well #4) showed concentrations descreasing with depth from
574 ppm at 18.5 to 20 feet below the s0il surface to a low of 1.59
ppm at 43.5 to 45 feet below the surface. The conclusion of this
report was that contamination exists below the southwest corner of
the woodtreating warehouse floor, although the horizontal limits
of contamination were not definable with the existing data.

Geologic logging of the soil at Well #4 indicated a minor layer of
low permeability about 18 to 35 feet below the surface. The well
was completed by installing 4-inch PVC well casing and screen to a
depth of 40 feet in the 16-inch auger hole and sand packing the
well annulus to within 6 feet of the surface. A well construction
diagram is shown in Figure I-3. The geologic log of this boring
is shown in Pigure 1-4. A well construction diagram of the slant
borings is shown in Figure I-5.

Installation of Well Points (February - May, 1986)

In February, 1986, in order to identify groundwater flow direction
and gradient beneath the Northwest Terminal facility, Time
installed well points at three locations surrounding the
woodtreating chemicals warehouse and tank farm area: Two of the
wells (A and B) were installed to a depth of 20 feet. Two wells
were installed at a depth of 8 feet at location C (see Figure 1-6).
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Water level measurements WwWere taken on nine occasions between
February 28 and March 11 in Wells A, B, C;, Cz and 4. The
data collected indicated an unexpectedly lower water level in well
4 as compared with the other well locations.

To further investigate this unusual circumstance, three additional
well points, four observation pits and a river level reference
point were installed by Time in late March, 1986. Wells E and F
were driven to depths of 20 and 19 feet, respectively, while Well
G was driven to a depth of 13 feet where advancement of the point
was halted by cobbles. Well C, was removed, and Well C; was
henceforth known simply as Well C. Water levels in Well 4 and
Wells A-G were again measured repeatedly over a period of several
days. The data confirmed earlier indications that a water table
depression existed in the area of Well 4. '

A detailed evaluation of the boring log data for Well 4 showed
that a series of clay lenses and silty sands had been penetrated
by the bore hole between the depths of 18.5 and 35 feet.

Gravelly sand lies above this 2zone and medium to fine sand
predominates below it. The clay lenses appear to have formed a
zone of relatively 1low permeability separating a perched upper
water bearing zone from a 1lower aquifer. This 2zone of 1low
permeability was apparently breached by the installation of Well
4. The boring was drilled with a 16-inch diameter auger while the
well consisted of 4-inch PVC pipe. The annulus was filled with
coarse sand, violating the integrity of the low permeability layer
and providing a potential pathway for water from the upper perched
water bearing zone to flow down the hole to the lower aguifer
creating a depression 1in the natural groundwater flow. This
appeared to have altered the natural direction of groundwater flow
(toward the Willamette River) within a zone of influence
surrounding Well 4. :

Although the observed water table depression could represent a
strong, natural vertical gradient in the vicinity of Well 4., the
influence of this well on adjacent wells indicated a strong
probability of an induced groundwater sink caused by an unsealed
annulus of Well 4. This conclusion was reached by Time upon
evaluation of the piezometric surface of the perched water, which
indicated that wells in close proximity to Well 4 were apparently
influenced by Well 4, showing water level depressions, while wells
distant from Well 4 were unaffected.

Additional Groundwater Monitoring Wells and Well 4 Abandonment
(May, 1986)

At Time's direction, three additional groundwater monitoring wells
(D, H and 1) were installed by Riedel in early May, 1986. The
purpose of these wells was to further define the upper piezometric
surface and to obtain data on groundwater quality.

- B -
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In an effort to reinstate natural groundwater flow patterns in the
area and to eliminate possible intercommunication between upper
and lower water bearing zones, Well 4 was removed by overdrilling
and the hole sealed on May 14. 1986. Prior to choosing this
method of abandonment, Time evaluated several possibilities,
including pressure grouting and two different overdrilling
processes, With input from Hart Crowser and Associates, Century
Environmental Sciences and Riedel.

Groundwater Sampling (April - May, 1986)

Time retained Century Environmental Sciences to perform
groundwater sampling and analysis of the wells and well points at
the Northwest Terminal facility. 1In April, 1986, Century measured
static water levels in Well 4, in Wells A-C and Wells E-G. These
measurements again showed that the water level in Well 4 was lower
than in surrounding wells. Samples collected from each well were
analyzed and .0061 ppm, .0026 ppm and .0014 ppm of PCP were
detected in Wells 4, B and F, respectively. :

On May 28, following abandonment of Well 4, a second group of
groundwater samples were collected from Wells A, B, D, E, F, H and
1. The locations of these wells is indicated in Figure 6. The
analytical results showed PCP in a concentration just slightly
above the detection 1level (.0002 ppm) in Well 1I. Other wells
contained no detectable levels of PCP. :

Additional Soil and Groundwater Sampling (Auqust, 1986)

In August, 1986, Time retained SRH Associates to perform
additional sampling and analysis of soil and groundwater at the
Northwest Terminal facility. Based on previous contour map
determinations, Time re-graded the surface of the woodtreating
chemicals tank farm area, gathering all suspected contaminated
surface so0il in a centralized area, reducing the area to about 60'
x 60°*'. SRH then collected surface soll samples from the same 14
locations in the tank farm area which had been sampled earlier by
Riedel, drilled six holes through the warehouse floor and sampled
soil from beneath the building. Samples were collected from the
surface of the soil underlying the concrete floor of the warehouse
as well as the same five subsurface intervals sampled by Riedel in
198S5. These borings were made in an effort to determine the
extent of contamination underlying the warehouse.

SRH also collected groundwater samples for PCP analysis and pH.
and made measurements of static water levels from all monitoring
wells in existence. The results of these analyses are supplied in
Section III of this report.
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SUMMARY

During the duration of the agreement between Time and Koppers,
pentachlorophenol and probably some tetrachlorophenol were
released into the sandy soil adjacent to the woodtreating chemical
warehouse. This material may have been released in combination
with various hydrocarbon solvents used as a part of the process.
The primary cause for these releases appears to have been
intermittent spillage from hoses and mixing vessels during end
product formulation and transfer operations, rather than a
one-time spill event. :

Upon investigation of these findings, Time and Koppers terminated
their agreement, ceased all pentachlorophenol operations and began
clean up operations at the site.

In investigating the extent of soil contamination, Time has
obtained assistance from several consulting firms and clean up
contractors, and has analyzed sufficient soil samples to determine
the vertical and horizontal extent of <contamination. The
contamination is 1localized 3in the northwest corner of the
woodtreating chemicals tank farm, with some slight penetration
below the warehouse. An estimated 2,000 cubic yards of soil, a
portion of which extends down to the first water bearing zone, is
contaminated.

Time has installed an extensive water well monitoring network a

the site and is continuously acquiring data on the flow directions
and rates of flow of the first water bearing 2zone, as well as on
water quality and PCP concentrations. Early data indicates that
gross contamination of the groundwater has not occurred outside of
the contaminated zone. PCP can barely be detected in wells in, or
immediately adjacent to, the contaminant 2zone. Groundwater flow
is generally in the direction of the Willametter River. Vertical
gradients in the vicinity of the contaminant 2zone have not been
determined at this time.

Time attempted to minimize the risk of contaminant migration by
disposing of some material at Chemical Waste Management's
Arlington facility. This effort was thwarted due to a moratorium
on 1landfilling of PCP subsequently disallowing further such
disposal. Time has consolidated the bulk of the contaminated soil
into one spot within the woodtreating chemicals tank farm area to
facilitate containment and minimize the risk of off-site migration.

Time has now retained SRH Associates to identify available
alternatives to destroy or immobilize the PCP contaminated soil
and is presently evaluating additionally generated data regarding
groundwater quality and soil coatamination.
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SECTION I1

REMEDIAL ALTERNATIVE ASSESSMENT

INTRODUCTION

A small portion of Time's 45 acre property at 12005 N. Burgard
Road in Portland, Oregon has been identified as being contaminated
with pentachlorophenol (PCP). Contamination at this site has been
found to extend to approximately 70' x 140°' in area and to depths
of about 15 feet below the surface in one spot. The site was used
for the formulation and storage of woodtreating chemicals under an
agreement between Time and Koppers from 1967 until 1982. In
addition to pentachlorophenol., a number of hydrocarbon solvents
and petroleum products were used in this process.

Concentrations of PCP, ranging from below detectable 1limits to
116,000 ppm, have been detected in the soil, with concentrations
generally decreasing with depth and distance from the southwest
corner of the woodtreating chemicals warehouse. Concentration
data has been used to generate equiconcentration isopleths which
indicate that soil contamination is generally restricted to the
upper 3 feet of s0il, with the exception of a major vertical
column of contamination located at the corner of the warehouse.

Perched groundwater underlies the site at a depth of approximately
13 feet below the surface. This water appears to be continuous
with and potentially discharging to, the Willamette River. The
surface s8oil consists predominantly of medium-grained sands with
occasional minor <clay 1lenses and/or gravels. The soil s
characteristically homogeneous from the surface to the perched
water table. A layer of somewhat lower permeability underlies the
perched water and consists of silty sands with clay lenses.
Fine-grained sands predominate below this layer.

Concentrations of PCP in groundwater below the known contaminated
zone have not exceeded .044 DppR. Most wells 1indicate no
detectable concentrations of PCP, and outside of the contaminated
zone, concentrations have not exceeded .003 ppm in any well.
Contamination does not appear to have migrated extensively from
the known contaminated zone. Analyses of Gg¢groundwater are
continuing on a quarterly basis. .

A water well monitoring network consisting of shallow wells and
well points has been installed to monitor the upper perched
water. A total of nine vertical and three slanted (45°) wells
have been installed and are regularly sampled for pH and PCP plus
being measured for static water levels.
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Time is concerned with potential off-site migration of PCP frorm
this source and is determined to eliminate this risk by
remediating the site. Due to an existing ban on the land disposal
of soil containing pentachlorophenol. excavation and 1landfillinec
is not an available remediation alternative (the material at Tin
has recently been designated by the EPA as RCRA-listed waste F02;,
vs. 1its previous U242 designation). Time does not desire to
either leave the material in place without corrective action, cap
the contaminated area without first eliminating the contamination
or excavate and store the waste on site due to the long-term risks
associated with these alternatives. Time has performed emergency
phase stabilization and containment measures to minimize the risks
of contaminant migration.

The following discussion identifies and describes several remedial
alternatives which are potentially capable of destroying or
immobilizing PCP in sandy soils such as those found at Time.
Comments are made regarding soil and groundwater treatment,
economics, availability and technical feasibility. This
discussion is not intended to represent an indepth feasibility
analysis of remediation options, but rather presents a summary
review of options which Time may wish to investigate in greater

detail.

ALTERNATIVES

The following alternatives were identified during the preliminary
evaluation as remedial methods potentially capable of achieving
effective results at Time:

Adsorption onto Polymers or Activated Carbon
Biodegradation

Capping in Place

Chenmical Reduction

Closure in Place with Monitoring (No Remedial Actions)
Encapsulation

Excavation and Disposal

High Temperature, Catalyzed Oxidation

Incineration

In-Situ Soil Washing and Surface-Mounted Soil Washing
In-Situ Thermal Extraction and Surface-Mounted Thermal Extraction
Sodium Dehalogenation

Of these listed alternatives, excavation and disposal, capping in
place, and closure in place are either unavailable due to the
regulatory moratorium on landfilling of PF027 material, or do not
satisfy Time's requirements for 1long-term risk reduction. The
remaining alternatives are discussed below.
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Adsorption Onto Polymers or Activated Carbon

Should contaminating PCP, at some point, be removed from the soil
by soil washing, thermal extraction or other processes, final
treatment of the recovered wastes will be required. Although not
a destructive process, sorption of the recovered PCP onto carbon
or other polymeric substrates utilizing hydrophobic interactions
as a sorptive process, wWill reduce the volume of PCP contaminated

material.

Activated carbon and a variety of organic and silicaceous
polymeric adsorbents have been utilized to bind PCP and other
phenols. The sorptive process, however, is usually reversible
under appropriate conditions (usually temperature elevation or
through the use of non-polar solvents) and therefore may not be
suitable for 1long term stabilization of PCP wastes under

uncontrolled conditions.

These sorbents may be used to concentrate PCP from a waste stream
(i.e. soil washing eluates or thermal extraction scrubber liquors)
which could then be recycled or disposed of as a non-hazardous

waste. The adsorbent may then be regenerated for reuse and the
concentrated PCP solutions so generated, collected for disposal by
destructive methods such as incineration or chemical

decomposition. such an approach may be a logical consideration
for the Time site. '

Biodegradation

Biodegradation of man-made compounds has been observed for many
years and the results of aerobic sewage treatment systems have
been documented in detail. Aerobic landfarming of oily wastes
from the petroleum 1industry has also been in general use for
years. Biodegradation occurs under —essentially two  Dbasic
conditions: aerobic (respiratory) and anaerobic (fermentative).
Many compounds have been observed to be degraded, either partially
or completely to carbon dioxide and water, by one or both of these
pathways.

Pentachlorophenol has been observed to undergo degradation by
bacteria and fungi. Although PCP degradation has been observed
under aerobic conditions, it occurs at a more rapid rate and with
fewer complications under anaerobic conditions. :

In addition to the biodegradation of pentachlorophenol in soil, it
has been documented that fungal enzymes promote the binding of PCP
to humic acids in soils, resulting in immobilization of the PCP.

Bench scale studies by SRH Associates scientists have indicated
that, under controlled conditions, PCP can be degraded in both
aerobic and anaerobic soil environments. Controlling conditions
for biodegradation include soil porosity, pH, moisture content,
inorganic nut:ieq}s (including nitrogen, phosphorus and potassium,

- 11 -
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Eh (oxidation reduction potential), microbial populations and PCP
concentrations. Elevated concentrations of PCP are inhibitory or
toxic to microbial populations. even under conditions of
acclimatization.

The application of biodegradation to the treatment of soils from
the site 1is severely 1limited due to the existence of high
concentration material. PCP degradation, even under optimal
conditions, .ceases when PCP concentrations are in excess of 1000
ppm. Typically 500 ppm is considered the maximum effective
limit. Between S00 and 1000 ppm, degredation effectiveness
decreases. Since some material at the site contains PCP in excess
of 1000 ppm. not all of the material would be considered ammenable
to this treatment without significant dilution or pretreatment to
reduce the contaminant concentrations. A large amount of the soil
contains PCP at low concentrations however and may be treatable if
it can be successfully isolated from the high concentration

material found nearby.

Biodegradation may be performed either in-situ or in surface-
mounted fermentation reactors. Due to the highly permeable soil
at Time, the shallow groundwater table and the possible adsorption
of PCP in co-contaminating hydrocarbons which tend to immobilize
the PCP, in-situ degradation is considered to present an excessive
risk of PCP migration to off-site 1locations. Additionally,
generation of anaerobic conditions in sandy soils is highly
difficult. Should a biological process be initiated in-situ,
significant risk of PCP mobilization through partial
decomposition, preferential degradation of stabilizing hydrocarbon
absorbents, or bio-emulsification of the PCP could be expected

For these reasons a surface-mounted fermenter would be the
preferred method for soil treatment at the site.

A surface reactor may be used to directly treat a soil/water
suspension, or may be used to treat extracted and diluted
contaminants removed from the s8o0il by other technologies. A
surface fermenter allows for control of pH., nutrients, Eh, and
other critical parameters, as well as preventing the release and
migration of waste or waste products.

Nutrients, pH and Eh control are parameters that are easily
controlled once optimal process conditions have been identified by
bench and pilot scale studies. Co-metabolities or other nutrient
augmentation is also easily regulatead. Fermenters capable of
handling soils such as those found at Time are commercially
available, but may be constructed on site for considerable less
cost. The requirements of this equipment vary with the amount of
material to be treated, the reaction kinetics and the degree of
control required.

Much debate currently exists over the benefits obtained by using
PCP acclimated, commercially available bacterial preparations to

promote degradation vs. using cultures of indigenous bacteria
obtained from the site. There is considerable evidence to support
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the use of indigenous microorganisms. The effect on the overall
cost of the project is similar for both methods. Effective
preparations range from $20 to $50 per pound of material.
Microbial regquirements depend .on a variety  of soil and
waste-specific parameters that have not yet been determined at the

site.

Costs not directly associated with the on-site remediation include
bench and pilot scale tests, engineering, permitting, chemical,
biological and physical analyses, agency negotiations, waste
delisting and management. These costs are expected to be similar
for all of the alternative technologies evaluated here.

Chemical Reduction

Oxidation and reduction reactions have been utilized to destroy
organic wastes under a variety of circumstances. Due to its high
degree of chlorination, PCP is not readily oxidized by such mild
oxidants as ozone or hydrogen peroxide. Stronger oxidants present
such a great hazard in and of themselves as to be unsuitable for
treating wastes (See High Temperature Catalyzed Oxidation).

PCP is, however, readily reduced by sodium borohydride solutions.
Staiff (1981) and Sweeney (1981) have both demonstrated the use of
catalyzed metal powders and/or borohydride solutions 1in the
oxidation of <chlorinated aryls. In-gsitu techniques have been
demonstrated, however competition from reducible soil components
may severely limit the reaction, requiring retreatment. This soil
reduction chemistry must be 1identified to allow for proper
selection and application of reducing agents.

Reduction, either in-situ or in surface-mounted reactors, has
realistic potential for remediating the contamination at Time.
The low organic content of the naturally occuring sands in the
area, their homogeneity, the low trafficability of the soil, and
the nature of the contaminants all support this alternative.
Bench and pilot analyses would be required to determine the
reduction potential and the products of reduction formed by this
process. If technically successful, implementation costs shoulad
be moderate.

Encapsulation

One method of encapsulation of organic material is through the
application of sorbents to the contaminated soil. Sorbents may
include carbon granules, polymeric materials or substances in
which the waste is soluble. All sorbents must be insoluble in
water, inert and not readily degradable in order to achieve long
term stabilization of the wastes in question.
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Pentachlorophenol is readily adsorbed by activated carbon graaules
and is soluble (absorbed) in a variety of organic substances
including high molecular weight hydrocarbons such as tar or
asphalt. Since both of these materials meet the criteria listed
above for acceptable sorbents, they offer a feasible alternativ
for PCP immobilization. Additionally., both materials are capable
of sorbing any petroleum hydrocarbons which may exist in the soil
in addition to PCP.

An attractive alternative for immobilization of Time's wastes is
the admixing of the PCP contaminated soil with asphalt to form a
structurally sound paving material which could then be used to
seal the soil surface 1in the vicinity of the woodtreating
chemicals tank farm. This alternative would require an analysis
of the leachability of the wastes from the surfacing material and
a determination of the structural 1integrity of the asphalt so
produced at various levels of waste incorporation.

High Temperature, Catalyzed Oxidation

PCP is not ordinarily oxidized by readily available, easily
handled oxidizers such as ozone or hydrogen peroxide. Although
permanganate, dichromate or other strong oxidizers have been
reported to successfully oxidize PCP, their cost, side reactions
with soil components, and the environmental hazards generated by
them restrict their use in treating contaminated soils. Zimpro
has developed a process, commonly referred to  as wet air
oxidation, which has been successful in destroying phenols anrs
other hazardous compounds in agqueous media.

The Zimpro, Wetox and other processes based on this same
principle, employ high temperature and elevated pressures in an
oxygen enriched aqueous environment to oxidize and thereby destroy
hazardous organics. PCP and other extensively <chlorinated
organics are refractile to this process without the addition of
suitable catalysts which can facilitate the dechlorination of
these compounds, rendering them retreatable. Once dechlorinated,
the resulting 1intermediates have increased susceptibility to
oxidation by the wet air oxidation process and are degraded to
either carbon dioxide and water or to non-toxic biodegradable
intermediates.

All wet air oxidation processes are provided as packaged systems
by the supplier. Included are the reactor, reagents and
operators. Additional support and feasibility testing of
representative media can ordinarily be negotiated. Cost of the
system, which is provided on a lease basis, is variable dependent
upon the volume of material to be treated, the size of the
required reactor and the type of process necessary.
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Incineration

Incineration represents a tested and proven method for the
destruction of <chlorinated hazardous wastes, including PCP.
Several types of incineration capacity exist in the U.S. Ordinary
incineration, which .is not acceptable for chlorinated organics,
does not 1incorporate the appropriate acid scrubbers needed to
produce an acceptable air discharge from wastes such as PCP. High
efficiency incinerators, (often referred to as "6 nine"
incinerators, based on their destruction and removal efficiencies)
are capable of treating pentachlorophenol in high concentrations.
Incinerators of this type are available in the U.S. as both fixed
and mobile units. However, there is not sufficient capacity at
this time in either type of unit, to satisfy domestic demands.
Although most incinerators can handle liquids, few are equipped to
handle solids such as contaminated soil.

Incineration can easily satisfy Time's objectives of reducing long
term risk related to the contamination found on site. However,
since no small mobile units are available nearby, Time must either
absorb significant mobilization, siting and permitting costs or
ship its waste to a fixed unit. The attendant risks in shipping
must be weighed against those associated with leaving the soil on

site.

The nearest incinerator for solid hazardous wastes such as those
at the Time facility, is located in Deer Park, TX and is operated
by Rollins Environmental. A primary concern with disposal by this
alternative is cost. Rollins current price for incineration of
contaminated soils is approximately $0.50 per pound. Based on
Time's estimate of 2000 cubic yards of contaminated soil,
incineration costs may approach $2.5 million. This figure does
not include excavation, shipping and other associated costs. For
comparison purposes, this amount is on the order of five times the
cost of landfilling, if this alternative were available to Time.

In-Situ Soil Washing and Surface Mounted Soil Washing

Removal of contaminants from s80il may be accomplished through
extraction with a variety of elutriating solutions. The choice of
the proper solution must be based on the physico-chemical nature
of the contaminants, the effect of the elutriate on the soil
geochemistry and its permeability, plus the method by which the
eluted contaminants are to be treated for destruction or
disposal. Ordinarily. aqueous solutions of acids, bases,
surfactants or other compounds are selected (US EPA, 1982).

The effect of washing contaminated soils with water alone, or with
mixtures of non-ionic surfactants was investigated by Science
Applications 1International Corp. Their findings indicate that
surfactants greatly increased the effectiveness of so0il washing
when the contaminant of concern was either PCP or a high boiling
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oil fraction. With pentachlorophenol alone. or when used in
conjunction with other chlorinated phenols, plain water provided
effective washing of the contaminants from a relatively sandy soil
(83% sand, 1l0% silt and clay).

Since the contaminants at Time initially appear to be refractile
to natural elution with precipitation or groundwater, surfactants
appear to be desirable at this site. The use of alkaline
solutions, while ordinarily effective with phenols, may be
ineffective at Time due to the possibility of co-contamination
with oils or hydrocarbon solvents. Extraction with other
hydrocarbon solvents, while 1likely to effectively extract the
contaminating PCP from the soil, will result in the formation of a
hydrocarbon contaminated soil requiring an additional purification

step.

Two means of applying soil washing methodologies have been
identified: 1in-situ techniques and surface-mounted techniques,
(including batch or continuous flow apparatus). In-situ
techniques involve the treatment of soil without excavation and
provide for the application of the elutriating solvent to the soil
surface and recovery of the eluate by using recovery wells in the
treatment 2zohe. surface-mounted systems involve the use of batch
extraction tanks or counter-current extraction columns which
extract the contaminants under controlled conditions.

In-situ techniques are effective in extracting contaminants only
where the s0il geology is known to be uniform and where the
permeability is high enough to permit adequate percolation of the
elutriating solutions through the soil. Additionally, in caser
where the distance from the lower limit of the contaminants to
groundwater (or alternatively to either a natural or induced low
permeability soil layer) is great, excessive amounts of solution
are required. Control is reduced and the ©potential for
uncontrolled release of the eluate 1is great. The technique is
well suited for situations where contamination is not generally
accessible by ordinary excavation technigues (i.e. below
buildings, in developed or heavily utilized areas).

The 1in-situ process is generally implemented by applying the
solution through trickle irrigation or infiltration galleries, and
recovering the product through judiciously placed recovery wells.
The recovered eluate is treated and, if possible, recycled. A
thorough evaluation of all waste components and soil chemistry
must be performed to facilitate the selection of a proper
surfactant, deternine application rates, evaluate recovery
potential and to - provide information regarding eluate
characteristics for the determination of treatment alternatives.

Surface mounted processes are indicated where the distance to
groundwater, extraction requirements or heterogeneity of the soil
(i.e. channelling, 1lenses, etc.) require a higher degree of
control on the process. In these cases, 80il is excavated by
suitable ©procedures and placed into batch or countercurrent
continuous extractors. Batch extractors usually involve the
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submersion and agitation of batches of contaminated soil in large
tanks fitted with a filtration stage to separate the cleaned soil
from the eluate. This step is usually repeated until a suitable
clean-up standard is achieved.

Countercurrent extractors involve the introduction of contaminated
soil into an upwardly moving extraction bed while the elutriating
solution 1is 1introduced at the top of the bed and allowed to
migrate downwards. In this latter process, the cleanest soil
(already partially extracted) contacts the cleanest solvent just
prior to exiting the column at the top. This continuous process
has the advantage of generating 1less spent solvent requiring
subsequent treatment than does the batch process. It requires a
higher degree of process control but is generally less labor and
energy intensive than a batch ‘process. A continuous process also
allows for the fitting of a second solvent stage to elute any
residual surfactant from the treated soil where water was used.

The cost of soil washing is expected to be moderate, however this
process does not address the final destruction and/or disposal of
the recoverd solutions. These solutions, containing PCP, water,
surfactants, and ©possibly hydrocarbons, must be treated by
incineration, biodegradation, immobilization, recycling or by
chemical processes prior to completion of the project. The
extraction process and the treatment process should be determined
in conjunction with one another in order to maximize their mutual
effectiveness.

In-Situ Thermal Extraction and Surface Mounted Thermal Extraction

Thermal extraction processes involve the introduction of heat to
the contaminated soil mass to increase the vapor pressure of the
contaminants, rendering them sufficiently volatile to allow their
recovery as a vapor. As might be expected, these processes work
best with relatively volatile contaminants that tend to remain
free, rather than binding to soil components. Additionally, the
processes work best in friable or loose-grained soils which allow
free permeation of the vapors and their subsequent release to the

recovery system.

Coia (1985) has presented a system for recovery of volatiles from
contaminated soils using an in-situ process. This system consists
of a network of thermal injection wells and extraction wells
connected to injection and extraction blowers, respectively.
Although the system was intended for extraction of TCE from
glacial sands., any compound that can be brought to exert a
significant vapor pressure can be recovered with this system.

A similar system utilizing a mwmodified drilling rig has been
developed by ATW Calweld. This firm, a manufacturer of drilling
equipment has modified the kelly of a drilling rig to incorporate
several channels which allow the introduction of hot air, steam
and various chemicals, if appropriate. The equipment rapidly
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agitates the soil while applying heat and volatilizes contaminants
which are then recovered in a negative pressure hood surrounding
the surface of the rig. Contaminant vapors are drawn off to a
cyclone and scrubber system. Although the device has only beer
demonstrated on hydrocarbon spills (gasoline and diesel o0il), A’
Calweld suggests that the process 1is applicable to 1lower
volatility compounds such as pentachlorophenol.

Thermal extraction in surface units has been advanced by several
firms. American Toxic Disposal in Waukegan illinois, has operated
a l0-ton-per-day unit which has successfully removed PCB's from
contaminated soils and sludges. This system has been demonstrated
to the EPA and 1is currently being wused to treat material
containing PCB's in Gary. Indiana.

As with soil washing techniques, thermal extraction techniques do
not destroy contaminants, which must be recovered and treated or
immobilized by other techniques. The process does, however,
result in a volumetric reduction of the contaminated soil by 10 to
100 fold, allowing consideration of incineration as a final
destruction alternative.

Thermal extraction processes are viable candidates for treating
Time's contaminated soils since the soil at Time is friable and
loose-grained. A preliminary consideration to be addressed befcre
selecting this process is the degree of volatility of the
contaminants in the matrix found at Time. Since moisture does not
present a major deterrent to thermal processes, saturated material
may also be successfully treated.

Sodium Dehalogenation

Both Acurex and the Franklin Institute have developed processes
whereby soils are extracted (similar to Soil Washing, above) anad
subjected to . dehalogenation wusing sodium based ©proprietary
compounds. Although the process has been primarily utilized for
PCB destruction, it appears to be ammenable to chlorinated phenols
as well.

The Acurex process is 1less stable and more sensitive to
interference from water than is the Franklin Institute process,
which wuses a specially modified sodium/polyethylene glycol
complex. The Franklin Institute process has been applied directly
to soils in an in-situ operation.

These procedures have been used primarily in the destruction of
PCB o0ils and have only recently been used to treat contaminated
soils. PCP has not been treated by this process. Adaptation to
the Time site may be possible but should be pursued only if other
demonstrated technologies do not prove successful in pilot
demonstrations.
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SUMMARY

Twelve alternative processes have been identified for isolation,
immobilization, separation and/or destruction of PCP contaminated
soil found at Time. The selection of any one or a combination of
these alternatives requires additional characterization of the
wastes found at the site. Among the additional data that may be
required are:

Adsorption Isotherms of Wastes on Soil and Carbon

Biodegradability of Waste Constituents (Half-life and Rate
Constant)

Biodegradation Products

Bioinhibition Threshold@ Concentration of Waste Constituents

Characterization of Co-contaminants (if any)

Climatic Conditions .

Determination of Soil pH

Determination of Soil Particle Size Distribution

Groundwater Parameters (Flow Rates, Storage Coefficient)

Organic Carbon and Octanol/Water Partition Coefficients of
Waste Components

Oxidation/Reduction Potentials of Waste Constituents

Required Clean-up Levels

Soil Microflora

Soil Moisture Content

Soil Nutrient Concentrations (N, P & K ratios)

Soil Organic Matter

Soil Oxygen Concentration

Soil Permeability

Soil Temperature

Surfactant Solvation Efficiency (for Each Waste Constituent)

Tratficability of Soil and Site

Waste Constituent Vapor Pressure Curves

While other information may be needed for each specific
alternative, some of the above data may also be necessary,
depending on method selected.

It should be remembered that separatory procedures such as soil
washing or thermal extraction will require additional disposal or
destructive treatment processes as a final step. Surface mounted
separatory or treatment ©processes will require excavation.
containment and storage steps prior to implementation.

A recommended course of action for the determination and selection
of a remedial technique for the Time site involves additional
definition of the waste <constituents, clarification of soil
parameters, further definition of groundwater conditions and
determination of site specific conditions listed above. Following
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these determinations, the specific questions of technical
feasibility of the various alternatives 1isted above can be

addressed.

With this information, alternatives may then be selected with

greater degree of confidence and further pursued by performin,
bench scale tests to evaluate their applicability to the
contaminated soils found at Time. Bench scale conditions can then
be scaled up to pilot level demonstrations, either on-site or at
supplier's test facilities. Finally. these data may then be used
to develop and obtain required treatment permits from appropriate
State/Federal agencies. The generally accepted approach to
selecting an operational treatment procedure is to evaluate the
most logical alternative first and if it proves unsatisfactory due
to site specific or economic factors, evaluate the next 1logical

option.

RECOMMENDATIONS

Based on existing information, the following is recommended:

a. Select the "Surface Mounted Soil Washing" technique as
the most logical remedial approach.

b. Perform bench scale and pilot level evaluations.

c. Determine necessary destruction steps of recovered
extracts.

d. Ascertain technical permitting and economic feasibility
of technique for final disposal action.

e. Compare results with repeat step by step examination of
next most logical remedial approaches which are:
"Surface Mounted Thermal Extraction* and "In-Situ
Thermal Extraction*.

Bench scale evaluations of a surface mounted, countercurrent
soil washing process involve the excavation of contaminated
soils, temporary storage of the soils on an impervious slab,
extraction of the contaminants with an aqueous solution of
nonionic surfactants, removal of the surfactants by
countercurrent washing with water, recovery and treatment of
the rinsates, their analysis and on-site placement of the
purified soils. The contaminated rinsates would then be
subjected to a destruction step that can only be determined
based on the constituents in the recovered extracts, but may
include chemical reduction, incineration, biodegradation or
other processes outlined earlier. A schematic drawing of a
proposed process is shown in Figure 11-1.
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The actual ©process consists of the physical excavation of
contaminated soil using classical techniques and the temporary
storage of the excavated soils on an impervious, protected
surface. Material from this location would be transferred to
an infeed hopper connected to a primary extractor or soil
washer. The so0il would be introduced into the lower section of
the extractor via a screw feed auger. Once in the extractor,
the soil would be agitated and conveyed upwards while
extracting solvent [an aqueous solution of nontoxic, nonionic
detergents (surfactants))] 1is 1introduced into the top of the
extractor. The extraction would take place in a countercurrent
fashion, producing a cleaned so0il product and contaminated

elutriate in a continuous process.

Cleaned soil would then be subject to rinsing with clean water
in a secondary extractor, operated similarly to the primary
extractor, to reduce or eliminate residual surfactant
concentrations, allowing the soil to be returned to the site.
The contaminated fluids would be stored, tested and treated to
effect ultimate disposal. Analytical decision points are noted
as diamonds in Figure I1I-1. There are three. It is possible
that surfactant solutions with suitably 1low or undetectable
levels of PCP could be discharged to the sanitary sewver.

The process can easily be modelled in bench scale experiments
and the technical feasibility of the process can be accurately
determined. The nature and required concentrations of the
surfactants, soil retention times, elution rates and
contaminant 1loading factors can all be determined to allow
approximation of full scale ©process operating parameters.
Following determination of these parameters, scale up protocols
and economic feasibility may accurately be determined.

Soil washing is recommended since it has been successfully
applied to soils contaminated with PCP in pilot studies on
similar soil types and doegs not use hazardous materials which
may 1interact with or be retained by the soil. The process
should be directed towards a surface, rather than in-situ
technology to improve process control and to minimize the
chance of uncontrolled releases to the environment. Residual
surfactants may be eliminated from the soil using only water,
and surfactants can be modified to remove PCP as well as
co-contaminating hydrocarbons, which may also be present.

The agqueous extracts so produced may be subjected to a variety
of concentrating and destructive steps to remove the entrained

PCP and hydrocarbons, placing a wider array of treatment
alternatives at Time's disposal.
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SECTION III

ANALYSIS RESULTS

INTRODUCTION

During August of 1986, Time ‘retained SRH Associates to collect
samples of surface and subsurface soil and groundwater from the
Time Facility 1located 1in Portland, Oregon. The samples were
analyzed for pentachlorophenol (PCP) in an effort to further
existing data concerning past releases of this chemical from a
woodtreating chemicals formulating operation at this site.

Samples of surface soils were collected from an earthen tank farm
area located south of the woodtreating chemicals warehouse and
from six 1locations below the concrete floor of the warehouse
itself. Additional samples were taken from five other depths
below the warehouge floor from the same holes as the surface
samples. Groundwater was sampled at seven existing monitoring
wells surrounding the woodtreating chemicals area and was analyzed
for PCP and pH. Static water levels were determined in these
wells and at a monitoring station for the measurement of
Willamette River water elevations 1located on the Northwest
Terminal Facility pier.

SURFACE SOIL SAMPLING AND ANALYSIS

Following the contaminated soil relocation to one pile, surface
soils were collected from 17 locations in the woodtreating tank
farm area. The 1locations were 1identical to those sampled by
Riedel Environmental Services during initial samplings performed
in 1985. Samples were obtained from 2 to 3 inches below the soil
surface to reduce the risk of contamination arising during set up
procedures at the sample site.

Additionally, six 1locations inside the warehouse were sampled by
coring through the concrete with abrasive saws. The six locations
were selected by Time and represent an extension of the triangular
sampling grid employed by Riedel in the 1985 study. Samples were
obtained from an interval of 3.5 to 5.5 feet below the lower
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surface of the concrete using split spoon samplers. The sampling
procedure used will be described in the next (Subsurface Samples)
part. The selected depth was chosen to position the samples at
the same true elevation as the surface samples taken from the tank
farm area. Samples of soil from 2 to 6 inches below the 1lowe
surface of the concrete floor were obtained and held for possible
future analysis.

Samples were obtained using stainless steel sampling spoons which
had been previously cleaned with sequential washings of laboratory
detergent, tap water, hexane, tap water, trisodium phosphate and
sodium carbonate in water, tap water and distilled water (3X).
Samples were screened through 0.10 inch stainless steel mesh which
had been similarly cleaned. The screened material was allowed to
fall directly from the screens into pre-washed 8 ounce glass jars
fitted with screw cap closures and teflon liners. The containers
had been cleaned to EPA specifications and were not opened prior
to receiving the sampled material. ’

Samples were field logged and containers were marked with the
date, time, 1location., sample code, requested analyses and other
relevant data. Lids were replaced with care being taken to ensure
that no interference with the hermetic seal occurred. Tamper
indicating seals were applied, chain of custody and analysis
request forms were completed and the samples placed on ice prior
to transport to the 1laboratory. Samples were delivered to the
laboratory within 48 hours of collection in all cases. No
preservatives were added to soil samples.

Samples were extracted in the laboratory using method number 354¢
Soxhlet Extraction, as described in EPA publication SW 846, Tes.
Methods for Evaluating Solid Waste, Physical/Chemical Methods.
The extract so obtained was analyzed for pentachlorophenol by
method 8040, Phenols, as described in EPA publication SW 846.
Field and 1laboratory duplicates were analyzed and spiked sample
recovery efficiencies were determined. Laboratory blanks were
analyzed. No field blanks of so0il were submitted. All quality
control results indicated acceptable performance of sampling and
analysis. .

The results of the surface soil samples are listed, along with the
X and Y coordinates of their respective sampling 1locations, in
Table III-1. The coordinates are referred to a temporary bench
mark located at the end of a concrete wall at the southeast corner
of the woodtreating tank farm area. The coordinates are given in
feet. The X axis 1is aligned in an approximately northeast -
southwest plane while the Y axis is aligned in an approximately
northwest - southeast plane at at 90° to the X axis.

The results 1listed in Table 1III-1 were subjected to Kriging
analysis to generate lines of egqual concentration
(equiconcentration isopleths). A .95 smoothing ratio and a search
radius of 213 feet was used for generation of the contours which
are shown in Figures III- 1 to III-4. The sample sites and their
respective concentrations are indicated. The contours are ¢t
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scale (1" = 20 feet) and can be overlaid on the associated plan
drawing of the sampled area. (Figure III-5).

The results indicate that the bulk of the surface contamination
exists in a pile of material located in the vicinity of sample
point S. Additional contamination is located to the east of point
S, continuing to approximately the concrete wall bordering the
tank farm on the east. The strong focal point of contamination
located at point K has generated a broad area of calculated
contamination on the Kriging generated contour maps. Due to the
lack of supporting high concentrations of PCP adjacent to point K,
it is concluded that this contour 1is primarily artifactual,
generated by the data reducing program in response to the single
very high concentration detected at K. It is more likely that K
represents a small focus of high concentration, rather than the
large area implied by the contours.

Most contamination that had been previously detected to the west
of the woodtreating tank farm area appears to have been removed
during recent excavation activities performed by Time. This 1is
reflected by the low results found at points M and U.

Two locations beneath the warehouse floor were found to contain
low levels of PCP. Borings 1 and 5 contained 5.7 and 1.4 ppm of
PCP, respectively. It should be noted., however, that despite
stringent efforts to prevent contamination, blowing winds and
“dust devils" were noted during sampling and were observed picking
up soil from the tank farm area and warehouse floor. Because of
these concerns, the low levels noted in these samples are probably
a result of field contamination.

SUBSURFACE SAMPLES

Samples were obtained from six depths below the lower surface of
the concrete floor in the woodtreating chemicals warehouse. Six
locations, determined by Time and 1located at extensions of the
triangular sampling grid developed by Riedel, were sampled. The
approximately 6 inch thick concrete floor was cored using an
abrasive wheel. Twelve inch diameter holes were cut. The surface
of the concrete within a 6 foot radius of the hole was swept clean
and covered with .005 inch thick polyethylene film to minimize
contamination from residue found in the warehouse.

The upper 2 to 3 inches of s8o0il in the hole was removed to
eliminate contamination with cuttings generated during the coring
and set up operations. A sample was subseguently obtained using
the technique given above, from the exposed surface of the hole.
The - holes were designated as numbers 1 through 6. The surface
sample was collected and held for future analysis.
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Following collection of the surface sample, the hole was advanced
using a hand operated, 2 1/2 inch (0.D.) continuous flight auger.
Samples were obtained at the following intervals below the upper
surface of the concrete floor using a 2 inch (0.D.) split spoor
sampler: -

3.5 to 5.5 feet ( 0O )
5.5 to 7.% feet ( 2 )
7.5 to 9.5 feet ( 4 )
10.5 to 12.5 feet ( 7 )
15.5 to 17.% feet ( 12 )

Since the upper surface of the concrete floor was 3.5 feet above
the surrounding soil surface, the five depths listed above were
equivalent to the 0 to 2 foot, 2 to 4 foot, 4 to 6 foot, 7 to 9
foot and 12 to 14 foot intervals sampled in the woodtreating tank
farm area by Riedel in 1985.

Samples were taken by removing the drill from the bore hole and
inserting the split spoon sampler into the bore hole taking care
not to dislodge any material from the surface or walls of the
hole. The sampler was driven into the soil using a 20 1b.
hammer. Hand drilling and driving of the penetrometer/sampler was
required due to the inaccessibility of the site to conventional
drill rigs and to the low overhanging roof of the warehouse.

Samples were extruded by gently tapping the soils out of the
sampler onto stainless steel screens, which were cleaned as
indicated above. The samples were screened, placed into jars.
labelled, logged and handled as described above. Samplers wer
cleaned after each use, using the decontamination procedures
described above. The drilling equipment was decontaminated
between holes and prior to leaving the site. All decontamination
water was impounded in D.O.T. 17 E drums until proper disposal
requirements could be established based on analytical results.

During drilling, saturated conditions were encountered at the 12
foot interval in all holes. No groundwater samples were taken
from any location. All soil samples consisted of medium grained
grey - brown to blue sands. Cobbles were encountered in holes
number 1 and 2 at a depth of approximately 3 feet below the floor
surface. The cobbles were associated with a minor clay 1lens
approximately 2 inches thick.

Following drilling, holes were abandoned through the addition of
bentonite pellets to a depth of 13 feet below the concrete floor.
The remainder of the hole was filled with bentonite grout to the
surface. The concrete core plugs removed during coring of the
warehouse floor were replaced in the hole and bedded with
bentonite in accordance with Time's request.

The samples were refrigerated and shipped to the laboratory for
PCP analysis as outlined above. The results, together with the X
and Y coordinates of the sample points, are presented in Tables
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I1I1-1 through 1III-4. The data from these analyses have been
combined with the results obtained by Riedel at the sample
locations labelled J through Z in 1985, for the nominal sampling
depths 2. 4, 7 and 12, to dgenerate concentration isopleths at

these depths.

The data listed in these tables was analyzed by Kriging analysis
according to the procedure given above. The results of the
contouring are shown in Figures I1I1I-1 through III-4. Figure II1-5
shows the sample locations on a plan drawing of the woodtreating
chemicals warehouse. Figure 1I11-6 incorporates the X and Y
coordinates of the sample locations on this drawing.

The results indicate that contamination is restricted to the
woodtreating tank farm area with virtually no contamination being
found beneath the central and northern portions of the warehouse.
There is significant PCP contamination below the surface of the
southwest corner of the warehouse, which appears to be continuous
with a vertical «column of contamination 1located immediately

adjacent to this area in the tank farm.

Excavations in the woodtreating tank farm area have perturbed the
original conditions of the site, and therefore the surface and 2
foot contours are not expected to be representative of conditions
existing prior to the movement of so0il. This can be seen by the
distortion of the vertical column of contamination at the surface
and two foot intervals, due to the fact that soil at these sites
had been removed and replaced with soils from other areas within
the woodtreating tank farm. A computer generated topographic grid
net of the woodtreating tank farm and warehouse area can be seen

in Figure 111-7.

The 4, 7 and 12 foot contours reflect the strong vertical plume of
PCP contamination which decreases to about 2000 ppm at the 12 foot
depth. A minor 1lobe of this plume appears to extend to the
southeast into the lower corner of the woodtreating tank farm area
at or around the seven foot interval. The vertical plume appears
to widen and diffuse to the south at the 12 foot contour,
presumedly due to the presence of groundwater at or near this
sampling depth.

GROUNDWATER ANALYSES

The nine vertical groundwater monitoring points at Time (See
Figure I-6, Section 1) were measured for static water levels and
tested for pH and PCP. The three slant borings located at the
southwest corner of the warehouse were not examined. The wells,
which had been previously installed by Time employees or other
contractors, consist of 1 1/4 and 2 inch (I.D.) stainless steel
well points and 2 inch (1.D.) PVC screen and casing.

- 26 -
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The water level elevations in the wells, labelled A throuyh 1I,
were measured to the nearest .01 foot from the top edge of the
casing at a scribed mark located on the north side of the casing.
A Fisher M-Scope previously calibrated against a steel tape war
used to obtain the measurements. Standing bore volumes of wel
water were <calculated based on these measurements and wel.
construction drawings provided by Time. A measurement of the
Willamette River water elevation relative to a mark 1located by
Time on its unloading pier was also taken.

Stainless steel weighted bailers were used to remove at least 4
standing bore volumes of water prior to collecting representative
samples of groundwater. The bailers had been previously cleaned
by the procedure described above, and were re-cleaned after each
well was sampled. The purged Water was collected into D.O.T. 17 E
drums until proper disposal <could be determined based on

analytical results.

The samples were dispensed directly from the bailer into two 1
liter amber glass bottles fitted with screw cap closures and
teflon liners for PCP analysis. Samples were adjusted to pH 2
with 1:1 Sulfuric Acid in distilled water and checked with pH
paper prior to refrigeration and delivery to the lab. Samples for
pH analyses were dispensed directly into 250 ml polyethylene wide
mouthed bottles without preservatives. pH analyses were performed
within 2 hours of sample collection using a silver-silver chloride
reference electrode standardized against two NBS traceable
reference buffer solutions. Samples were logged, labelled, sealed
and transferred to the laboratory within 6 hours of collection.
Analyses for PCP were performed as above, except that the sampl
was not filtered prior to analysis, and was extracted by methou
3510, Separatory Funnel Liquid - Liquid Extraction, as described
in EPA publication SW 846.

The results of the groundwater investigation are shown in Table
I1I-6. Wells C and G were dry and could not be sampled. The pH
ranged from 6.53 to 6.91. The only well showing detectable PCP
was well D, in which .044 ppm was detected. Well D is located
southeast of the woodtreating chemicals warehouse. .
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TABLE III-1

TIME OIL CO.

COORDINATES - SURFACE PCP CONTOUR

CODE X Y (PCP]
J -17 55 2.3
K -42 55 1200
L -66 55 : 0.7
M -91 55 1.8
N -4 38 6.3
) -29 38 176
P -54 38 75.3
Q -78 38 620
R -17 20 891
s -42 20 736
T -66 20 1600
U -91 20 0.7
v -2 2 5
W -29 2 354
X -54 | 2 44.5
Y -78 2 19
2 -78 73 537
6 -66 91 0
5 -54 73 1.4
4 -29 73 0
3 -42 91 0
2 -54 109 0
1 -66 126 5.7

NOTE: ([PCP] = CONCENTRATION OF PCP (mg/Kg) or (ppm)
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TABLE III-2

TIME OIL CO.

COORDINATES - 2 FOOT PCP CONTOURS

CODE X Y (PCP]
J -17 55 3
X -42 55 . 8.8
M -91 55 87
N -4 38 3.1
0 -29 38 59
P -54 38 16
R -17 20 34
S -42 20 252
T -66 20 123
U -91 20 44
v -2 2 260
W -29 2 15
X -54 2 4.5
YA -78 73 14
6 -66 91 0
5 -54 73 5.6
4 -29 73 0
3 -42 91 0
2 -54 109 0
1 -66 126 0

NOTE: [PCP] = CONCENTRATION OF PCP (mg/Kg) or (ppm)
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TABLE III-3

TIME OIL CO.

COORDINATES - 4 FOOT PCP CONTOURS

CODE X Y [PCP]
J -17 55 3.6
K -42 55 . 10.5
L -66 55 7200
M -91 55 22
N -4 38 238
o -29 8 23
P -54 38 15
Q -78 38 2205
R -17 20 50
s -42 20 184
T -66 20 534
U -91 20 55
v -2 2 380
w -29 2 8.1
X -54 2 1.3
Y -78 2 598
z -78 73 2
6 -66 91 0
5 -54 73 0
4 -29 73 0
3 -42 91 0
2 -54 109 0
1 -66 126 0

NOTE: ([PCP] = CONCENTRATION OF PCP (mg/Kg) or (ppm)
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TABLE II1-4

TIME OIL CO.

COORDINATES - 7 FOOT PCP CONTOURS

CODE X ) Y (PCP]
K -42 55 3
L -66 55 8400
M -91 55 ' 1
o -29 38 13
P -54 38 130
Q -78 38 700
R -17 20 500
s -42 20 1130
T -66 20 75
u -91 20 5
v -2 2 1
W -29 2 1
X -54 2 1.9
Y -78 2 700
z -78 73 7
6 -66 91 0
5 -54 73 o
4 -29 73 0.96
3 -42 91 o
2 -54 109 0o
1 -66 126 o

NOTE: [PCP) = CONCENTRATION OF PCP (mg/Kg) or (ppm)
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TABLE III-S

TIME OIL CO.

COORDINATES - 12 FOOT PCP CONTOURS

CODE X Y (PCP)
K -42 55 2.3
L -66 55 2030
M -91 55 690
o -29 38 38
P -54 g 450
Q -78 38 1150
R -17 20 1
s -42 20 217
T -66 20 90
v -2 2 3.4
W -29 2 1.9
X -54 2 1
Y -78 2 720
Z -78 73 1
6 -66 91 0.94
5 -54 73 0
4 -29 73 0
3 -42 91 0
2 -54 109 0
1 -66 126 0

NOTE: [PCP] = CONCENTRATION OF PCP (mg/Kg) or (ppm)
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TABLE III-6

TIME OIL CO.

GROUNDWATER ANALYTICAL RESULTS

(AUGUST 29, 1986)

WELL NUMBER STATIC WATER LEVEL PH [PCP]
(FT BELOW TOP OF CASING) i (ppm)

MW-A 14.06 6.80 N.D.
MwW-B 15.07 6.70 N.D.
MW-C DRY N.A. N.A.
MW-D 14.48 6.53 .044
MW-E 15.22 6.54 N.D.
MW-F 15.44 6.57 N.D.
MW-G DRY N.A. N.A.
MW-H 11.28 6.91 N.D.
MW-1 14.75 6.77 N.D.
RIVER 25.70 N.A. N.A.
NOTES

(PCP] = CONCENTRATION OF PENTACHLOROPHENOL

ppm = PARTS PER MILLION

N.A. = NOT AVAILABLE

N.D. = NOT DETECTED
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INTRODUCTION

SRH Associates collected groundwater samples on August 20 and
October 16, 1987, from Time 0Oil Co.'s Northwest Terminal Facility
located in Portland, Oregon. The samples were analyzed for
pentachlorophenol (PCP) in an effort to further existing data
concerning past releases of this chemical from a wood treating
chemicals formulating operation at this site.

The groundwater was sampled at nine existing monitoring. wells
surrounding the wood treating chemicals area and was analyzed for
PCP and pH. Static water levels were determined in these wells
and at a monitoring station for the measurement of Willamette
River water elevations 1located on the Northwest Terminal

facility's unloading pier.

GROUNDWATER SAMPLING

Nine vertical groundwater monitoring points at Time were measured
for static water levels and tested for pH and PCP. The wells had
been previously installed by Time employees or other contractors
and consisted of 2 inch and 1 1/4 inch (I.D.) PVC screen or
stainless steel drive points and PVC casing.

The water level elevations in the wells were measured to the
nearest 0.01 foot from the top edge of the casing at a scribed
mark located on the north side of the casing. A Fisher M-Scope
previously calibrated against a steel tape was used to obtain the
measurements. Standing bore volumes of well water were
calculated based on these measurements and construction drawings
provided by Time. A measurement of the Willamette River water
elevation relative to a mark located by Time on its unloading
pier was also taken. '

Stainless steel weighted bailers were used to remove at least 4
standing bore volumes of water prior to collecting representative
samples of groundwater. The bailers had been previously cleaned
with sequential washings of laboratory detergent, tap water,
hexane, tap water, trisodium phosphate and sodium carbonate in
water, tap water, and distilled water (3X). The bailers were
recleaned after each well was sampled and new, clean strings were
attached. The purged water was collected into D.O0.T. 17 E drums
until proper disposal could ba determined based on analytical
results.
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The samples were dispensed directly from the bailer into two 1
liter amber glass bottles fitted with screw cap closures and
teflon liners for PCP analysis. Samples were adjusted to pH 2
with 1:1 Sulfuric Acid in distilled water and checked with pH
paper prior to refrigeration and delivery to the lab. Samples
for pH analyses were dispensed directly into 250 ml polyethylene
wide mouthed bottles without preservatives. All samples were
logged, labelled, sealed and transferred to the laboratory within
6 hours of collection.

pH analyses were performed within 2 hours of sample collection
using a silver - silver chloride reference electrode standardized
against two NBS traceable .reference buffer solutions. . PCP
analyses were performed by first extracting the samples in the
laboratory using method 3510, Separatory Funnel Liquid - Liquid
Extraction, as described in EPA publication SW 846. The extract
was then analyzed for PCP by method 8040, Phenols, as described
in EPA publication SW 846. Field duplicates and laboratory and
field blanks were analyzed. All gquality control results
indicated acceptable performance of sampling and analysis.

SAMPLE ANALYSIS

Oon August 20, a PCP concentration of 2300 ppb was detected in
Well B. Well B was re-sampled on October 16 at which time a
concentration of 1000 ppb was detected. No contamination has
been observed in Wells A, D, F, H, and I. Wells C, E, and G vere
dry and could not be sampled. The locations of the wells are
shown in Figure 1. The results of the groundwater investigation
are summarized in Table 1.

RECOMMENDATIONS

- Define the rate and extent of contaminated groundwater
migration by drilling 2 - 4 lateral downgradient wells near
Well B.

- Pursue the remediation plan outlined in our October 1, 1986
correspondence to you. This plan included:

a) Selecting the "Surface Mounted Soil Washing" technique
as the most logical remedial plan.

b) Performing bench scale and pilot level evaluations.

c) Determining necessary destruction steps of recovered
extracts.

d) Ascertaining technical permitting and economic
feasibility of technique for final disposal action.
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e) Comparing results with repeat step by step examination
of next most logical remedial approaches which are:
"Surface Mounted Thermal Extraction"™ and "In-Situ

Thermal Extraction®”.

- Evaluate the vertical gradient of groundwater flux in an
uncontaminated zone immediately adjacent to the soil pile by
installing one well cluster with multiple completion depths.

A ]

1}
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‘l TABLE 1 ~ GROUNDWATER SAMPLE RESULTS
| Static
Depth to Water Level
Sample _ug/l PCP _pH_ Water, Ft* (fr. MSL) *x
. (1) (2) (1) (2)
. MW-A <20 NA 6.61 13.78 14.74 83.36 82.40
MW-B 2300 1000 6.57 14.79 15.54 82.04 81.29
' MW-C (Dry) |
MW-D <20 NA 6.60 14.29 15.24 83.64 82.69
MW-E (Dry) |
. MW-F <20 NA 6.43 15.27 16.02 82.70 81.95
MW-G (Dry)
' MW-H <20 NA 6.64 13.78 12.10 83.71 82.65
MW-I <20 NA 6.38 14.57 15.23 83.43 82.77
. River 25.67 24.67
r

(1) As measured on 8/20/87

(2) As measured on 10/16/87

Distance from well stickup (or pier reference point) to
water. '

R Relative to TBM established by TOC

NA = Not Analyzed
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COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.
Portiand, OR 97230

C ' Phone: (303) 254-1794

September 3, 1986
Log #A88082S5-F

SRH Assocates: Inc.,

P.O. Boz 14003

Portland, Oregon 97214
Attention: Jomn Ruddick

Analysis Requested: Pentachioropheno!

Sample Location: Time Oii Co., Portland Terminal

SAMPLE ID

J-0 - Surface-N.E. Tank Farn
-~ Surface-N. Tank Farm
Surface-N.W. Tank Farm
Surface-N.w. Tank Farm
Surface-E. Tank Farm

Surface-N.E. Cenctral Tank Farm
Surface-N., Central Tank Farm
Surface-N.W. Centra) Tank Farm
Surface-E., Central Tank Farm
Surface-S.E. Central Tank Farm

'
00000 0000 0000

]
[ I R R |

Surface-N. Centrai Tank Farm
Surface-W, Central Tank Farm
Surface-S.E. Tank Farm
Surface-S, Tank Farm
Surface-5. Tank Farm

Surface-S.W. Tanx Farm

Surface-N.w, Roadway

- Boring %1, Warehouse Loading Dock,
Surface Below Concrete

- Boring #1, Warehousa Loading Dock,

3.3 ¢t. EFelow Concrete

Boring #3, S.W., Inside Warehouse

#S, 3°4" - 8°4" Below Concrete

~N<x XECH l.ﬂZlD'UO X >

’
o oG

[
[

(7 ]
]
Co
[

Results in mg/kg

REPORT CONTINUES

This report igs ¢for the sole and exclusive use of

RESULTS

44,6

(¢ ]
~

[ )
‘ .

the above client.

Sampies are recsinec 3 maximum of (S days from the aate of this letter.
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COFFEY LABORATORIES, INC.

Portiand, OR 97230
“:::l Phone: (303) 254-179%4

SRH Assocates, Inc.,
Page Two

Attentiont Johm Ruddick

Anaiysis Requested: Pentacnhniorophenoi

Sampie Location: Time Qi) Co., Portiand Terminal

SAMPLE ID

s-2 -
5-4 -
s.7 -
5, 12-
6-0 -

6-12~
D-2 -

Boring #3, S.W. Ingide Warenouse

S'4° - 7°4" Below Concrete

Boring #3, S.W., Inside Warenouse

74 - 9°4° Balow Concrete

Boring 3, S.¥., Inside Warehouse

10’4 - 17°4" EBelow Concrete

Boring #3, S.W., Inside Warehouse

15°4° - 17°4" Below Concrete

Boring #6, W. Central Inside Warehouse
3’8" - 3°S" Below Concrete

Boring 86, W. Centrai Inside Warenouse
3’8" = 7°S" Below Concrete ’
Boring #5, W. Central Inside Warehouse
7°’S" - 9°3° Below Concrets

Boring 46, W. Central Inside Warehouse
10°S" - 12°S"° Below Concrete .
Boring 86, W. Centra) Inside Warehouse
1S'S” - 17°S" Below Concrete

Waste Pile 8@ T-S, Duplicate of T-S

Resuits in mg/Kg

{ denotes “lesy than"

REPORT CONTINUES

September 3, 13986
Log #A8860823-F

5.6

- 0.94
3420

Th:s renort is for the sole and exclusive use of the above ciient.
Sampies are retained a maximum of 1S days from the date of this iecter.
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COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.
Portiand, OR 97230

cL Phone: (303) 254-1794

September 3, (386
Log #A86082S-F
SRH Assocates), Inc,
Page Three
Attention: Jonn Rudaick
Analysis Requestad: Pentachlorophenol

Sample Location: Time 0il Co., Portliand Terminal

SAMPLE ID : RESULTS
ccemaccan _==ce---
T-S - Waste Pile, Feet Below Top of Pile i
Q-5 - Waste Pile, Feet Below Top of Pile 293;
D-1 - Boring #6, Duplicate of C-S ‘ 1.
4-0 - Boring ¢4, S.E. Warehouse '

3’8" - 95°S° Below Concrete <1
4-2 - Boring #4, S.E. Warenouss

$°S" - 7°S" Below Concrete <1
4-4 - Boring %4, S.E. Warehouse

7°8S" - §°S" Below Concrete < ¢
4-7 - Boring %4, S.E. Warehouse

10°9° - 12°S" Below Concrete 0.96
4-12- Boring #4, S.E. Warenouse

18°S" - 17°S" Below Concrete < 1
3-0 - Boring #3, E. Central Warehouse

3°S" - S°S" Pelow Concrete <1
3-2 - Boring 43, E. Censral Warehouse

3°'S" - 7°3" Below Concreate < 1
3-4 - Boring 83, E. Central Warehouse

7°'3" - 9°S" Below Concrete < 1
3-7 - Boring 83, E. Centrail Warehouse

10°8" - 12°S" Below Concrete < 1
3-12- Boring #3, E. Central Warehouse

13°S° - 17°3S" Below Concrete <1

Resuits in mg/Kg

REPORT CONTINUES

This report is for the sole and exclusive use of the above ciient.
Sampies are retained 3 maximum of 15 acays from the date of this ietter,
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COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.
Portiand, OR 97230

C| Phone: (303) 254-1794

SRH Agsocates, Inc.
Page Four

Septembaer 3, 1986
Log #AB6082S5-F

Attention: John Ruddick
Analysis Regquested: Pentachlorophenol

Sample Location: Time 0il Co., Portland Terminal

SAMPLE ID RESULTS X Recovery
6-4 - Boring #6, W. Central Inside Warehouse

7°'S" - 9°S" Below Concrete (Duplicate) < 1
4-4 - Boring #4, S.E. Warenouse

7’3" - 9°S" Below Concrete (Duplicate) <1

3-12- Boring #3, E. Central Warehouse
13°S° - 17°S° Below Concrete (Duplicate) <1

6~-4 - Boring #6, W. Central Inside Warehouse

7'S" - 9'S" Below Concrete (Spike) 399 101
4-4 - Boring #4, S.E. Warehouse
7°'8S" - 9°S" Below Concrete (Spike) 373 96

Results in mg/kg
{ denotes "less than"

Analysis by soxhiet exsraction, capillary GC/FID, EPA Method 8040 .

Sincerely,

S N

Susan M. Cotfey,
President
SMC/gs

This report is for the sole and exclusive use of the sbove ciient.
Samples are retained a maximum of 1S days from the date of this letcer.

BZT0O104(e)011436



COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.
Portiand, OR 97230

‘4‘=:::| Phone: (503) 254-1794

SRe Agssocates, Inc.
P.O., Box 140098
Portland, Oregon 97214

Sepctemper 3, 1388
Log #A860£26-C .

Attention: John Ruddick

Anaiysis Reguested: Pentachioropneno!
Sample Location:t Time Qil Co., Fortliand
Sample Date: 8/23/86 . |
SAMPLE ID RESULTS

2-0 <10
2-2 = < 1.0
2-4 < 1.0
2-7 < 1,0
2-12 < 1.0
1-2 < 1.0
1-4 < 1.0
1-7 < 1.0
1-12 < 1.0

Results in mg/Kg
{ denotes "“lass than”
Analysis by soxhliet extraction, capiltlary GC/FI1D, EPA Method 8040

Sincerely,

M.

Susan M. Cott
President

SMC/gs

This recort is for tne sole and exciusive use of the above ciient.
Sampies are retained a3 maximum of 13 days from the aate of this lectter.,

BZT0O104(e)011437



COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.

c| Portland, OR 97230

Phone: (503) 254-1794

Secrtsmesr T, L3I
I F ATelodT-h
=.0. None
Sk~ fAszsDI.étes Inmcorpsiratac
2.0, Bos L400%S
Foir-t.anc, Uregor 372.4
Attenticn: 2" Ruddicwe
Topbo2ce: Fentachlorcomenol anc gF Analvysis
Samz e T.ce: Sround wWater -
ZAamo..e CTlisSotec by John Fudgdick
Sample Tzxllection Date: Sugust @83. [3ze
SAMFLE NAME FENTAZHLORIFSENOL oh
Mui~D Q.04 meiL £.S5 SU
MW-= ¢ LIl meSl E.24 SU
MW= F - Ol mz/ie e ,T7 SJ
Mw—r 0,01 masi .3l 5L
Mw=1 ¢ 0.1 mz/ £oTT 3L
Fen-acnorophenct analvsis by extractioan anc =zapiitarv GC.FIL.
The =ymool "{" maans less thar and denotrtez none detectec at or
acove the level indicated.
Sincerelv,
Susarn M. Toffev.
“resicent
SMZ thir
Tr'e -epoirt for ‘ne sole armg =z cluei.e use oFf the abc.= -amnea
cier-. Sampies are ne.c +Iv 2 masimum o< LI davs frTom Tne TatE
o+ triz -ecors.

BZT0O104(e)011438



COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.
Portland, OR 97230 e
CL Plhom: (503) 253-1794 i,_,_’

i .

Seotemper 3, 193F
Log #ASE0SC5-J

Sr~ mcsccziatesy Iinc.

o 00 E-QX I-lC'QS

Portiand, Uregon 97Zi4
Attention: Jonn FKudaick

Anailyses Regussted: Fentacniorophensi {(PCF: and pm

SArMPLE ID PCP+s =]y
Mwa, 3/73/88, 12030 < 0.01 mg/L 6.8 =,

MwA, 9./3/26, 1110 _ < 0.01 mg/iL ‘ 6.7 S.U.

{ denotes "tes=s zTnan"

* Anaiysis tv extraction, capi:lary GC/FIil, Methoa 504,

Approvea By, Sincere)y,

Susan M. Brillante, Susan M. Coffey,

Mgr.. Organic Laboratories Fresident
SMCrgs

. l n . N .
Ta1s reper+t 18 for the soie ana exclusive use of the above clien
Sampies are retained 2 maximum of 13 dave from thne dare of tnis l1exr .r

.-

BZT0O104(e)011439



COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.
Portiand, OR 97230

c ' Phone: (303) 254-1794

S¢

Sentameper '3, |
Loeg ®ASEL3ie-F

SrH Asscclates, Inc.,
7.2 Ecx |40LZ
Fortiamc., Oregon S7214

4ttertion: Jormm rFuadick
Ana'!'ys1§s ReqQuestea: rertalmioropnend!

SAMFLE 11 FESULTS

sZJ I3 ' . 2.3 mg/iug

Araivsiz v extraciion, caziitary Go/FiJ angd comcariscr witn So.utionms
S+ Eta2rlaras.,

AzZprcven v, Sincereivy,
Susea~ M., Britiantve, Sugan M. Cof&cif b
Mgr., vrgani: Lapcratories rresicent

SMC, o8

TR1S repor: is fOr the 35:€ and e%CIUSivJ/e uUSE C° Tne EpDave = :erncz,
SamS:es are reta:red 2 main:m of L€ 3svs from tne cSate =f tris eccer.

7

BZT0O104(e)011440



COFFEY LABORATORIES, INC.

4914 N.E. 122nd Ave.
Portiand, OR 97230

C| Phone: (503) 254-1794

October 1, 1986
Log #A860926-A

SRH Associates, Inc.

123 N.E/ Third/Suite 230
P.O. Box 1400S

Portland, Oregon 97214

Attention: John Ruddick

Analysis Requested: Pentachlorophenol

SAMPLE 1D RESULTS
K-0, 9726
0915, Soil 1200 mg/kg

Analysis by EPA Method 8040, capillary GC/FID.,

Appr-oved by, Sincerely,
¢ Susan M. Bnllanu. Sunn M. ‘Cfé’b
Mgr., Organic Laboratories Prcs:dcnt
SMC/ys

This report is for the sole and exclusive use of the above client.
Samples are retained 3 maximum of 1S5 days from the date of this letter,

BZT0O104(e)011441
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e | COFFEY LABORATORIES, INC.

LIENT )
ANALYSIS ] 4914 N.E. 122nd Ave.
REQUEST . Portland, OR 97230

e meenaw CI Phone: (503) 254-1794

opeany name_ SO H R ﬂ‘:sj:mus TELEPHONE® __ 232 ox2Y
opRESS  [2S At 3RD oS¢ 232 pyrcHASE ORDCR ® YR Aace

ODRESS P(’/‘ Berx 14005 LAB PRICE QUOTE # f‘@c:z I Hé
ITY/STATE/2Z21IP Qo-eT;iw N oR _9105BILLING ADDRESS ¢

TTENTION zre- Lw\b, (AN : SAL

AMPLE COLLECTION DATE __ 4] ' DUE DATE 4 £ RUSH
AMPLE COLLECTED BY : A _ DELEVERED BY Podnithk

_IENT COMMENTS~(SPECIAL INSTRUCTIONS, SPECIFIC METHOD éTC) ]

PS«.'{A\ by EpA FOHD ( swE4e

[ Do~T FitTrix = DtcanT wahr OFF ASY Ssmimi~T)
(XXX XSRS RRNXSZISS SIS SRR ARRRS SRR RS SRS SSRRRZRREZS X 2 8

< 'DiFieldID! Dato:‘rtulmu'l’roﬂcntm-:Analysis requested ™
ot * T iRN2 A 1L, = -
e-...-'hu.&;%/mﬁie;hﬂs,wv";‘;“ | Pimracsiocotmesnc

Al N Lospl A twomiioed  fH

AT - ILN
IMmwRl Y el o A@jﬂ’ T PLMMf Hiro8D fHE N D1

A '~wti§§7:’ p i

-w-«&-ﬂ-—%-w-.o~t-<+-<>-

e

JO SR R I IR P
SO PN IR R R R

O A R TR R IR I
R G R T E L
o fon fon foe $ e § e
R T R

S S G R T X

'l...-----'.-.-..--.----.-.--....--'-.--l‘----.--.-------.-.-..-.--..--.-.'-..-

ﬂq'.ushcd bys {Date (Tise .Roc.tvod for Coféey Labs t
.&‘f‘ i\ /,p,.;- "/’f/n:l 501 . |

"LE INTEGRITY COMMENTS:

A S SRS SN S S eSS ES NSNS SE IS NS SESSESSSESEERNESNSRAS NS BWN RSN XXX M HW]

AP LOG & ) = {ILOGGED IN BY3s iDATE 3 ITIME:
a7 U?‘JJ -J : : -8

t\wp\clom\form\log\login.log
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e e COFFEY LABORATORIES, INC.
i b 4914 NLE. 122nd Ave.
nphierol Portiand, OR 97230

o edume ot C| Phone: (303) 254-1794

LOMPANY o ~E SLZ_H &soc.lﬂ-_ﬂ'_ TELEFHONE® _ 2 32 -0O X2 Y

OORsE3s __ 123 Bg ,L'!‘E __STT 23D FURCHASE ORDEF # z‘ ERSac

\DDRESS 140085 _ LAB PRICE auoTe #___ Y
ITY/STe 7: :.:_&M@_ﬁ&_ﬂﬂsunmﬁ ADDRESS

TTENTIe e  RudbdiChe |

AmeLe . .. _SITION SATE__ N ZL: {Zﬁ DUE Dam_bﬁ—_f___msu
AMELZ © . . ZCTED £/_=D. \Q.VBDI & SELABVERED BY___L I

=IENT Co=mEliTS8=(3. ECIAL. InSTRUCTIONS, SFECIFIC METHOD ETC) 3

Pt by 4 8040 (Sw-ste)

RERAOP 0000 ARNRACIRNTRRIRNR NP2 RRARNERRRRAARRNARERRNUERRRN AR RAR RS RRRRAN IR et RRNRD
JALWF 2 .zl iDate TimaiMeZiz FrresicntnriAnaliys.s recuasted F

e - e - - ————— r———-v- z l -

W=D %-1 ILoo wene iﬁ‘,’; % Pgm:m T _Q’o

MW -§

D A - e — - A . g - - e e e ) i oy -

I i N 7) w I N :
----.’.'1*.‘9_:9.‘-4--;‘.--1 i I :
eI Y lesD Y 4 M i :
Mw=D | 1600 J N puune [ 2 . !
N .| Lok S N, N N N e A
...... Mw=-Fi (7 2 Y E S - :
____--'."_“E"'”' -,z_-_,'-- - j . ek

Clln-. © 2a te Tiame 'Fn:oxvoo -~ Cot-ev LaAD3 b
\ ﬂw e Gl

.'—3':...".- Jx:a..-.:.-.--.::=8-338 =
o :unI 7Y COMMENTS:

AR T IR ARES: TR T T N S S S E SN E NS TS IS ES S E T EESEE TS = ST NEERY

B LOuv = —J538D IN By, .DA"E : Tms
I\%oy:q N o s ¢ 'S - 29- {0
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COFFEY LABORATORIES, INC.

- o [ -
- - ’.
—:;h . 4814 N.E. 122nd Ave.
™ o - -
FEaL - o Pertiand, OR 97230
»

C'_ Phone: (503) 254-1794

“oriane - v O R H AvsceATES TELEFMONS®_S©3 231 (Ogr2Y

" e ® s e+

2zl 1265 Br§ 328 o7, 23D  pJRCHASE ORDER #_ Vi2ga o

- LR
.;DLREss___P O brx 1900y ’ LAB PRICE GUOTE #_6&0 ,/Shh\
1TH/SV- z ?un«-ra :QJL__JE[EILLING ADDRESS s |
ATTENTIwI. -?orb- Lu.\g (.~

ShmLe i.TI0N saTE._57)¢ 3&_4__ voE oate_T/2 ’4:6 RUSH

SR B b RudNiCK DELEVERED BY____XHR

cm 2 ZNT T2 =(3. 8CIA. .8 .-TIDNS. SFeCIFIC METHOD ETC) s
{’MT AC 0RO Prit mnoc &Y Pt sov0 (sw 8’46)

CRR P AR I - e RNRRC ABOPPIR LN R RORN R HANRRRRRdRARORARRASRRRTAARRRNRRERRNERE

Y : ul‘. TiMe MiZ17 - ~@SIiCNLNr iANAlySis requested

..... R0 .5l s 56 }.&:&;asea----.'at_%q Mol (104 8040)

.
r
3
oy e [ -
S £ o SRR N1 S A MU .-
N T TS SIS N SN -
SRS Mt =SNG N 1 -0 IO WA -
..... iw-0_: nso _ o f i ] -
RS P P B .| _ i
}

B %{*&Mﬁf =
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el « 12aED IN By IOATE: ETIHE:
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COFFEY LABORATORIES, INC.

s . 4814 NE. 122nd Ave.
. REQUT - . Pertiand, OR 97230
“ % e oo om C| Phone: (503) 254-1794

somiant s O R H AusceaTis TELEFHONE®__SD3 232 O 2y

iz 126 Brg 328 o7y 23D FURCHASE ORDER #_ Vizga o

ADCRESS 2o brx 14008 LAB PRICE QUOTE ¢ Gog',/’hfs\

TITH/SVe T LLF Poo.'l'u\--b O 92214 EILLING ADDRESS3

- S~
ATTENTIL. __ =00~ WuNDic o

-~ *
Samece . ioTIoN saTE_ 5)¢4/xe /23 DJE DATE 7/1]3_'_6 RUSH
SaMFLE . ZIMED b =5 R uddiCre LELEVERED BY____—THR

rmeENT Lt TE= (3 ECIm. .nNSTY .-TIONS. SFECIFIC METHOD ETO) o
{’u\.‘\’l\erh.ono Priinoe A8y ¢PA 5040 (-5\9 8"{6)

CEARNP RGN+~ 202 a BB e AR PR R RNBRRRRRRRHENRRSRREdRASRRERCGRRRRARNRNERRSRRARYORER:

O Dliate Time Mz '.ScCﬂtﬂfndﬂ‘lyﬂ.S requested

'L/-"‘f 57’“4 IM&J NN.
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|
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h:g L
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_AE Lde - .« 120ED IN Bv: IDATE : ' TIME:
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COFFEY LABORATORIES, INC.

=i : 4814 NLE. 122nd Ave.
byt Pertiand, OR 97230
e se e e Cl_ Phone: (303) 254-1794

opcane o SR H Avseciaris TELEFHONS®__S03 232 ©ir2y
aorEzi 125 B g 32D 97y 230 FURCHASE ORDER #_Viegd o

-— )
~DLRESS '>’~> b Iqoos LAB PRICZ QUOTE # 0= [samour
Simissie 1.7 _PoaTia—r o 922s4 EILLING ADDRESS:
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EXECUTIVE SUMMARY

Since the 1940’s, Time Oil Co. has operated a petroleum products terminal in the Rivergate area of northwest
Portland, Oregon, which provides tank storage facilities for its products. Time Oil Co. has, on occasion, leased tanks
to outside customers for storage of their (customers’) products; in these cases, Time Oil Co. has also provided
product handling and distribution services. In an arrangement of this type, Time Qil Co. ran a Pentachlorophenol
(PCP) blending operation for Koppers Company on a portion of the subject property from March 1, 1967 to March
31, 1982. This operation consisted of heating and mixing PCP granules with paraffin wax, mineral spirits and other
similar solvents to yield various woodtreating products per Koppers’ specifications. These products were then stored

in tanks on site and later shipped to Koppers’ customers in 55 gallon drums.

PCP is a light brown material in the solid form, and with a melting point of 360 degrees F., is a solid under most
conditions. It is largely water insoluble, although it can be dissolved in water with the pH elevated to 10 or more.
Its primary use is as a wood preservative when blended with various types of oil products. Details of its
characteristics, as well as the characteristics of the various solvents it was blended with, are given in the Material

Safety Data Sheets included in Appendix C.

At some time during the lease agreement between Time Qil Co. and Koppers, PCP was released into the soil
adjacent to the warehouse in the Mixing Area. This material was probably released in combination with the various
solvents used in the process. The primary cause for these releases appears to have been intermittent spillage from

hoses, mixing vessels and daily operations, rather than a specific, large spill event.

Since the termination of the agreement between Time Oil Co. and Koppers, Time Oil Co. has been actively pursuing

remediation of the contaminated area.

In 1984 the Oregon Department of Environmental Quality inspected this site. At that time samples were taken from
throughout the site which showed no lead contamination, no pesticide contamination, no PCP contamination outside

the limits of the PCP Mixing Arca and warehouse, and very limited contamination by selected hydrocarbon

compounds.
v
L ____________________ ' - -
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In 1985 Time Oil Co. began a program to excavate the contaminated soil for disposal at an appropriate landfill.
Early in that year, approximately 290 cubic yards of the most contaminated soil were removed from the site and
disposed of at Arlington, Oregon. Investigations continued to determine the exact extent of the contamination.
However, before the remaining contaminated soil could be removed, PCP was reclassified as a hazardous waste

bearing the number F027, and thus became ineligible for disposal at hazardous waste facilities in the United States.

Pending resolution of acceptable soil disposal techaiques, Time Oil Co. switched their focus to determining if the
groundwater had been contaminated. This involved installing an extensive network of groundwater monitoring wells
and repeated sampling and analysis. This work indicated low levels of groundwater contamination, however, the
results are somewhat inconclusive. In an effort to limit any possible continuation of groundwater contamination,

the contaminated soil was excavated and stock piled in a bermed, lined area, and covered.

Since 1988 Time Oil Co. has been working with ECOVA Corp. to remediate the contaminated soil on site. Efforts
originally were focused on soil washing techniques. These efforts were halted when it became apparent that meeting

a "background” cleanup level of 0.5 mg/kg would not be practicable.

Currently, Time Oil Co. would like to work with the Oregon Department of Environmental Quality to set an
achievable cleanup level that would be considered safe to both the environment and personal health, so that the

contamination problem at the site can be remediated.

From the time significant contamination at the site was verified, Time Oil Co. has continuously pursued voluntary
cleanup of the site, and compliance with environmental regulations. This report is submitted in furtherance of that

policy.

This document is divided into four sections. The Preliminary Assessment Part I is a general site overview discussing

the site history, and a description of the contamination problem.

The Preliminary Assessment Part II is a more detailed analysis of the situation. Descriptions of soil and

groundwater contamination are given along with the available analytical information that was obtained prior to 1989.

vi
—
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The Preliminary Assessment Part I1I is an account of the work ECOVA Corporation has performed on site since

1989 and describes the objectives of the current site activities.

The Preliminary Assessment Part 1V is a recommendation of future actions.

vil
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L GENERAL SITE DATA

A SITE NAME
Time Oil Co. Northwest Terminal

B SITE ADDRESS
12005 North Burgard Road
Portland, Oregon 97203

C SITE CONTACT
Dick Basney
Terminal Manager
12005 North Burgard Road
Portland, Oregon 97203
(503) 286-1611

D CURRENT LEGAL OWNER AND OPERATOR
Property is owned by Northwest Terminal Co., a wholly-owned subsidiary of Time Oil Co. located
at 2737 West Commodore Way Seattle, Washington 98199-1233. Improvements are owned by
Time Oil Co., which also operates the terminal. Contact for environmental affairs is Mr. Fred
Proby at (206) 286-6444.

Northwest Terminal Co. has owned the property since 1943,

E CURRENT OPERATOR
Time Oil Co.
2
. ______________________________________ ! - |
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Il. SITE DESCRIPTION

A LEGAL DESCRIPTION
The subject property is comprised of four parcels situated in Section 35 of Township 2N Range 1W: tax lot
#18 (12.47 acres), #31 (32.40 acres), #63 (0.22 acres) and #38 (6.04 acres). Tax lots #18, #31, and #63
(45.09 acres total) are referred to as the "Northwest Terminal" and tax lot #38 is referred to as the "Bell

Terminal"; both are operated by Time Oil Co.

B COORDINATES
The Time Oil Co. facilities are located at approximately the following (unsurveyed) coordinates:
Longitude 122 degrees, 47 minutes West
Latitude 45 degrees, 37 minutes North
C ROAD DIRECTIONS

From St. Johns, go north on Lombard, and turn left onto Burgard Road at the bend where
Lombard turns into Columbia. Stay to the right at the first fork (approximately 1 block from
Lombard), and follow the